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Description 

[0001] The present invention relates to an apparatus 
for and a method of anchoring a first conduit to a second 
conduit, the apparatus and method particularly, but not 
exclusively, using an Inflatable device to provide a tem- 
porary anchor. 

[0002] A borehole is conventionally drilled during the 
recovery of hydrocarbons from a well, the borehole typ- 
ically being lined with a casing. Casings are installed to 
prevent the formation around the borehole from collaps- 
ing. In addition, casings prevent unwanted fluids from 
the surrounding formation from flowing into the bore- 
hole, and similarly, prevents fluids from within the bore- 
hole escaping into the surrounding formation. 
[0003] Boreholes are conventionally drilled and cased 
in a cascaded manner; that is, casing of the borehole 
begins at the top of the well with a relatively large outer 
diameter casing. Subsequent casing of a smaller diam- 
eter is passed through the inner diameter of the casing 
above, and thus the outer diameter of the subsequent 
casing Is limited by the inner diameter of the preceding 
casing. Thus, the casings are cascaded with the diam- 
eters of the casing lengths reducing as the depth of the 
well increases. This gradual reduction in diameter re- 
sults in a relatively small inside diameter casing near the 
bottom of the well that could limit the amount of hydro- 
carbons that can be recovered. In addition, the relatively 
large diameter borehole at the top of the well involves 
increased costs due to the large drill bits required, heavy 
equipment for handling the larger casing, and increased 
volumes of drill fluid that are required. 
[0004] Each casing is typically cemented into place 
by filling cement into an annulus created between the 
casing and the surrounding formation. A thin slurry ce- 
ment is pumped down into the casing followed by a rub- 
ber plug on top of the cement. Thereafter, drilling fluid 
is pumped down the casing above the cement that is 
pushed out of the bottom of the casing and into the an- 
nulus. Pumping of drilling fluid is stopped when the plug 
reaches the bottom of the casing and the wellbore must 
be left, typically for several hours, whilst the cement 
dries. This operation requires an increase in rig time due 
to the cement pumping and hardening process, that can 
substantially increase production costs. 
[0005] It is known to use a pliable casing that can be 
radially expanded so that an outer surface of the casing 
contacts the formation around the borehole. The pliable 
casing undergoes plastic deformation when expanded, 
typically by passing an expander device, such as a ce- 
ramic or steel cone or the like, through the casing. The 
expander device is propelled along the casing in a sim- 
ilar manner to a pipeline pig and may be pushed (using 
fluid pressure for example) or pulled (using drill pipe, 
rods, coiled tubing, a wireline or the like). 
[0006] Lengths of expandable casing are coupled to- 
gether (typically by threaded couplings) to produce a 
casing string. The casing string is inserted into the bore- 



hole in an unexpanded state and is subsequently ex- 
panded using the expander device, typically using a 
substantial force to facilitate the expansion process. 
However, the unexpanded casing string requires to be 
5 anchored either at or near an upper end or a lower end 
thereof during the expansion process to prevent undue 
movement. This is because when the casing string is in 
an unexpanded state, an outer surface of the casing 
string does not contact the surrounding borehole forma- 
10 tion or an inner face of a pre-installed casing or finer 
(until at least a portion of the casing has been radially 
expanded), and thus there is no inherent initial anchor- 
ing point. 

[0007] Slips are conventionally used to temporarily 
15 anchor the unexpanded casing to the borehole during 
the expansion process. Slips are generally wedge- 
shaped, steel, hinged portion that provide a temporary 
anchor when used. Slips are actuated whereby the 
wedge-shaped portions engage with the surrounding 
20 borehole formation or a casing or liner. 

[0008] However, the mechanical configuration of slips 
often causes damage to the casing or liner. In some cas- 
es, the damage causes the slip to fail due to a toss of 
mechanical grip. Slip-type devices in open-hole engag- 
es ing formation are often prone to slippage also. 

[0009] According to a first aspect of the presentinven- 
tion, there is provided an apparatus for anchoring a first 
conduit to a second conduit, the apparatus comprising 
an inflatable device for engaging with the first conduit, 
30 wherein the inflatable device is inflatable to facilitate an- 
choring of the first conduit to the second conduit. 
[0010] According to a second aspect of the present 
invention, there is provided a method of anchoring a first 
conduit to a second conduit, the method comprising the 
35 steps of providing a first conduit, providing an inflatable 
device in contact with the first conduit, running the first 
conduit and inflatable device into the second conduit, 
and subsequently inflating the inflatable device to facil- 
itate anchoring of the first conduit to the second conduit. 
40 [0011] According to a third aspect of the present in- 
vention, there is provided a method of anchoring an ex- 
pandable conduit to a second conduit, the method com- 
prising the steps of providing an expandable conduit, 
running the first conduit into the second conduit, passing 
45 an inflatable device into the conduit, and subsequently 
inflating the inflatable device to facilitate anchoring of 
the expandable conduit to the second conduit. 
[0012] The first conduit is typically an expandable 
conduit. 

50 [001 3] The first or expandable conduit may comprise 
any type of expandable conduit that is capable of sus- 
taining plastic and/or elastic deformation. The first con- 
duit typically comprises an expandable liner, casing or 
the like. The second conduit may comprise any type of 
conduit. The second conduit typically comprises a liner, 
casing, borehole or the like. 

[001 4] The inflatable device typically comprises an in- 
flatable balloon-type portion coupled to a ring. This al- 
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,ows a string or the like to be passed through the Ml* 

SaS device Is deflated and subsequently moves 

SIS" expand^ dev^V b. 
leleasably attached to the inflatable dev.ce, typically us 

Cndab'e condu^ Amatively, the inflate mJ« 
mav be coupled at or near an upper end of the expand 

conduit. The inflatable device may be «jW 
pandable conduit using any suitable «n«ajton. 
fou18] Theinnatabledevtotetyp^llyinflatedtoex 

Land the expandable conduit whereby the expandable 
ESTcS. the second conduit, 
fn anchor. In this embodiment, the ^expandable conM 
is optionally provided with a slotted portion to facHrtate 
Lxoansion This is advantageous as the contact be- 
expandable conduit and ™££ 
provides the anchor, and forces applied to 

duit via the expandable conduit and not the Inflatable 

Alternatively, the inflatable de^^ed 
whereby a portion thereof directly contacts the second 

Eteel. Alternatively, the expander device may be 
Manufactured from ceramic, or a <T*?™Z££ 
and ceramic. The expander dev.ce is J**^"™ 
r0021l The expander device is optionally provided 
K at least one seal. The seal typically compnses at 

Sr^method optionally comprises one. some 
Tafof J. additional steps of inserting an expander 
device into the expandable conduit operating _the ex- 
pander device to expand the ex pandable 
Sating the inflatable device, and removing the expander 
device and/or the inflatable device from the expandable 
conduit and/or the second conduit. 
100231 The method optionally compnses one, some 
or all of the additional steps of attaching an expander 
oev'ce to the inflatable device, operating the expander 
devS to expand the expandable conduit, re-attach.ng 
tit expander device to the Inflatable device deflating 

and/or the Inflatable device from the expandable conduit 

S^eCnde'r device is typical* operated by 
l °ope ling it through the expandable conduit using fluid 
pressure Alternatively, the expander dey.ce may be op- 
erated by pigging it along the expandable conduit us,ng 
a Sfventonal pig or tractor. The expander dev.ce may 



aerated by propelling it using a weight (from 

100261 Embodiments of the present invention shall 
?ow i described, by way of example only, with refer- 
w ence to the accompanying drawings, m which.- 
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Fias 1a to 1d are successive stages in anchoring 
and exoanding an expandable conduit within a sec- 
ond SnduSng a first embodiment of an inflatable 

Ssla to 2d are successive stages in anchoring 
2d expanding an expandable conduit within a 
oorehote to tie back the expandable conduit to a 
S using a second embodiment of an inflatable 

FteSa to 3d are successive stages in anchoring 
and expanding an expandable conduit sec- 
ond conduit using a third embodiment of an mf lata- 

F« ^I'fea front elevation showing a first configu- 
Son of amotion and/or sealing material that can 
■ beappliedtoan outer surface of the conduits shown 

F.g F 4b tewend elevation of thef riction and/or seal- 
ing material of Fig. 4a; 

Fig 4c is an enlarged view of a portion of the ma- 
terial of Figs 4a and 4b showing a profiled outer sur- 

Fm 's is a schematic cross-section of an expanda- 
bteconduitthatcan be used with the present inven- 
tion having an alternative configuration of a fr.ct.on 
and/or sealing material; 

Fig. 6a is an front elevation of the fiction and/or 
sealing material of Fig. 5; and 
Rg. 6b is an end elevation of the friction and/or seal- 
ing material of Fig. 6a. 



[0027] Referring to Ffe. 1 , there is shown in sequence 
Figs 1a to 1d) successive stages of anchoring an ex- 

45 pandable conduit 10 to a casing 1 2 proved in a bore- 
hole (not shown), the borehole typically being drilled to 
Sate the recovery of hydrocarbons. The expandabte 
conduit 1 0 is typically an expandable liner or casing, but 
anv type of expandable conduit may be used. , 

50 SmT The borehole is conventionally lined with cas- 
^2topreventtheformationaroundtheboreholefrom 

lapsing and also to prevent unwanted fluids , f ron .the 
Grounding formation from flowing into the . b«.h£ 

and similarly, prevents fluids from wrth.n the ^borehole 
55 escaping into the surrounding format.on. I t should be 

noted that the casing 12 may comprise any *pe >o £n- 

duit, such as a pipeline, a finer, a casing, a borehole or 

the like. 
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[0029] An inflatable device 14, that in this embodi- 
ment has an expander device 16telescopical!y attached 
thereto, is positioned within the expandable conduit 10 
before the conduit 10 is inserted into the casing 12. 
[0030] Referring to Fig. 1 a, the conduit 1 0 with the in- 
flatable device 14 and expander device 16 located 
therein is run into the hole to the required setting depth. 
As can be seen in Fig. 1a, a lower end 101 of the ex- 
pandable conduit 10 is radially expanded (indicated 
generally at 18) to allow the inflatable device 14 and the 
expander device 16 to be located therein. It will be ap- 
preciated that although Figs 1 a to 1 d show the inflatable 
device 1 4 and expander device 1 6 located at or near the 
lower end 1 01 of the conduit 1 0, the inflatable device 1 4 
and/or the expander device 16 may also be located at 
or near an upper end of the conduit 10. In this case, the 
expander device 16 is propelled downwardly using, for 
example, the weight of a string, fluid pressure or any 
other conventional method. 

[0031] The inflatable device 1 4 may be of any suitable 
configuration, but is typically a device that has an inflat- 
able annular balloon-type portion 14b that is mounted 
on an annular ring 14r. The annular ring 14r allows a 
string, wireline or the like to be passed through the in- 
flatable device 14 as required. 
[0032] This is particularly advantageous where the in- 
flatable device 14 is positioned at the upper end of the 
conduit 10. Thus, substantially full-bore access is still 
possible. 

[0033] Referring to Fig. 1 b, the inflatable device 1 4 is 
inflated to expand the inflatable annular balloon-type 
portion 14b. As the balloon-type portion 14b expands, 
an anchor portion 10a of the conduit 10 is also expand- 
ed. The anchor portion 1 0a is expanded by the inflatable 
device 14 until it contacts the casing 12, as shown in 
Fig. 1b. This contact between the anchor portion 10a of 
the expandable conduit 10 and casing 12 provides an 
anchor point and/or a seal between the expandable con- 
duit 10 and the casing 12. The outer surface of the an- 
chor portion 10a may be suitably profiled (e.g. ribbed) 
or coated with a friction and/or sealing material 1 00 (Figs 
4a to 4c) to enhance the grip of the conduit 10 on the 
casing 12. The friction and/or sealing material 100 may 
comprise, for example, any suitable type of rubber or 
other resilient materials. It should be noted that the fric- 
tion and/or sealing material 100 can be provided on an 
outer surface 10s of the conduit 10 at various axially 
spaced-apart locations. 

[0034] Referring to Figs 4a to 4c, the friction and/or 
sealing material 100 typically comprises first and sec- 
ond bands 102, 104 that are axially spaced apart along 
a longitudinal axis of the conduit 1 2. The first and second 
bands 1 02, 1 04 are typically axially spaced by some dis- 
tance, for example 3 inches (approximately 76mm). 
[0035] The first and second bands 1 02, 1 04 are pref- 
erably annular bands that extend circumferentially 
around the anchor point 10a of the conduit 10, although 
this configuration is not essential. The first and second 



bands 102, 104 typically comprise 1 inch wide (approx- 
imately 25.4mm) bands of a first type of rubber. The fric- 
tion and/or sealing material 1 00 need not extend around 
the full circumference of the conduit 10. 
5 [0036] Located between the first and second bands 
102, 104 is a third band 106 of a second type of rubber. 
The third band 106 preferably extends between the first 
and second bands 102, 104 and is thus typically 3 inch- 
es (approximately 76mm) wide. 
w [0037] The first and second bands 1 02, 1 04 are typi- 
cally of a first depth. The third band 1 06 is typically of a 
second depth. The first depth is optionally larger than 
the second depth, although they are typically the same, 
as shown in Fig. 4a. The first and second bands 102, 
1 s 1 04 may protrude further from the surface 1 0s than the 
third band 106, although this is not essential. 
[0038] The first type of rubber (i.e. first and second 
bands 102, 104) Is preferably of a harder consistency 
than the second type of rubber (i.e. third band 106). The 
20 first type of rubber is typically 90 durometer rubber, 
whereas the second type of rubber is typically 60 du- 
rometer rubber. Durometer is a conventional hardness 
scale for rubber. 

[0039] The particular properties of the rubber may be 
25 of any suitable type and the hardnessess quoted are ex- 
emplary only. It should also be noted that the relative 
dimensions and spacings of the first, second and third 
bands 102, 104, 106 are exemplary only and may be of 
any suitable dimensions and spacing. 
30 [0040] As can be seen from Fig. 4c in particular, an 
outer face 106s of the third band 106 can be profiled. 
The outer face 106s is ribbed to enhance the grip of the 
third band 106 on an inner face 1 2i of the casing 12. It 
will be appreciated that an outer surface on the first and 
35 second bands 102, 104 may also be profiled (e.g. 
ribbed). 

[0041] The two outer bands 102, 104 being of a harder 
rubber provide a relatively high temperature seal and a 
back-up seal to the relatively softer rubber of the third 
40 band 1 06. The third band 1 06 typically provides a lower 
temperature seal. 

[0042] Referring to Fig. 5, there is shown an alterna- 
tive conduit 1 20 that can be used in place of conduit 1 0. 
Conduit 1 20 is substantially the same as conduit 10, but 
45 is provided with a different configuration of friction and/ 
or sealing material 122 on an outer surface 120s. 
[0043] The expandable conduit 120 is provided with 
a pre-expanded portion 120e in which an expander de- 
vice (e.g. expander device 16) and/or an inflatable de- 
50 vice (e.g. device 14) may be located whilst the conduit 
120 is run into a borehole or the like. It should be noted 
that the expander device need not be located in the con- 
duit 120 whilst it is being run into the borehole, and can 
be located in the conduit 1 20 once it is in place. 
55 [0044] As shown in Fig. 5, the expandable conduit 1 00 
is provided with the friction and/or sealing material 122 
at at least one location. The fiction and/or sealing ma- 
terial 122 is applied to the outer surface 120s of the con- 
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r< h 120 at axially spaced apart locations, typically 
duit 120 at axiaiiy r p d12inche s approx- 

spaced from one another by arounu 

Imately 305mm) . material 122 is best 

(00 «1 The tt» •ZZZZZSg^Z* me- 

2. 124a 1 Z« ete tW** ln *• OKte ' °' 0,2 

f„«thTr 20 slots 124b on the other side 122b of the 
Zd ?e lou ib on side 122b being circumferen- 
Cotet by ^ from the slots 124a on the other s,de 

SSS*?*^ noted that forces app,ied t to f 2 

m \ in 1?0 e a bv subsequent movement of the 
255 0. 120 th2 is by pushing or pulling on the con- 
SSS 1 20 for example, will be mainly transferred to 
fhe cing 12 via the anchor point and not through the 
Itaole device 14. This is advantageous as n reduces 
he Sk of damage to the inflatable device 14. Adcfcbon- 
X alsoTSuces the risk of damage to the casmg 
12 Z may have occurred where a conventual sip • 
Sinventiona, slips may lose , on *e 
casino 12 where damage ensues or the casing 12 is 
S Transferring substantially all of the forces d.rectly 
SSSS^i*. anchor point obviates these d;s- 

SSTtS. expander device 16 can then be pu.tod 
E h the expandable conduit 10. 1 20 to rad.a y ex- 
a*** mnriuit 10 120 as shown in Fig. 1c. The ex 
ST-SSi « be propelled through the condun 
10 120 in any conventional manner. In Fig. 1. the ex 
pander device 16 is pulled through the conduit 0 120 
using a string 20 that is attached to the expander dev,ce 
16 in any conventional manner 
F00511 in the embodiment shown in Fig. 1. the ex 
gander device 16 is telescopically coupled tc . he mfla - 
ab le device 14 using a telescopic coupling, general J , 
Lated at 22. Coupling 22 comprises one or more tele 



, ^omhprs 24 that are attached to the 
inflatable device 14. Asmeexpanoer 

T^teT^Sa™, unexpended) condu. 10 

, s IS"? i 10 enhance the 9* <* « 1 °; 
h an annulus created bawreoi the conduit 10. 120 ana 

££? "^expa*, devtce ,6 * 
- Sdato^dilhesertaceumlltttee.tpandahtecon- 

" SS t 2 0,.«exeanded.e •^"•^ 
Thereafter the Inflatable device 14 and the expand 

10 120 and/or the casing 12 at the surface. 
25 0 °o5fl Anchoringahdexpandingtheexpandablecon- 

duit 10, 120 in this way has severai advanteges^h 
^ embodiment shown to Ho. 1 . 1 » possible to dep toy 
Tool, line or coiled tubing to control 
inflatable device 14 and any other apparatus located in 
30 and a controi line, wi reiine 

1 be US od to propel or pull the expander device 16. 
SrembodimeSt shown in Fig. 1 , there is no pres- 
™ e exposure to the surrounding formation and no rig 
is equi^d. With the inflatable device 14 configured as 
35 an annular ring 14r, substantially full bore access . still 

55T ft should be noted that the method described 
with reference to Fig. 1 is intended to expand the ^ex- 
pandable conduit 10, 120 in a single pass of ^eexpand- 
40 er device 16 through the expandable conduit 10 120. 
but multiple passes and/or expansions are possible. 
WSG Referring to Fig. 2, there h shown in sequence 
Ras 2ato2d)success W e stages of hanging anexpand- 
2f SSSl 30 off a casing 32 (ie tying back a lineO, 
,s the expandabie conduit 30 typically comP^ng an ex 
•lb liner and being used to line or case a tower 
Z£ of SULV*. borehoto 34typlca«,y being 
S to facilitate the recovery of hydrocarbons The 
twer portion of the borehole 34 has not been lined/ 
50 cTsed, wherein the upper portion of the borehole 34 has 
been lined with an existing casing or liner 36. 
100571 In the embodiment shown in Fig. 2, tne ex 
SSble conduit 30 is provided with • 
Lalino material 38 on an outer surface thereof. The 
55 Son of the friction and/or sealing material 38 is to 
prSde a f rictton and/or sealing) coupling between the 
expandab L conduit 30 and the existing liner or casing 
36 The friction and/or sealing material 38 may also pro- 
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vide a seal between the lower (unlined) and upper 
(lined) portions of the borehole 34. The friction and/or 
sealing material may comprise, for example, any suita- 
ble type of rubber or other resilient materials. For exam- 
ple, the friction and/or sealing material 38 can be con- 
figured in a similar way to the friction and/or sealing ma- 
terial 100, 122 described above with reference to Figs 
4 to 6. 

[0058] Additionally, the conduit 30 may be provided 
with friction and/or sealing material (e.g. material 100, 
122) at a lower end 301 of the conduit 30 to enhance 
the anchoring effect at this portion of the conduit. Addi- 
tionally, the friction and/or sealing material can be pro- 
vided at various spaced-apart locations along the length 
of the conduit 30 to enhance the coupling between the 
conduit 30 and the borehole 34 or casing 36. 
[0059] Referring to Rg. 2, an Inflatable device 40, that 
has an expander device 42 releasably attached thereto, 
is positioned within the expandable conduit 30 before 
the conduit 30 is inserted into the borehole 34. The con- 
duit 30 is provided with an expandable portion of casing 
or liner 44, portion 44 being provided with a plurality of 
longitudinal slots 48. The portion 44 may be located at 
a lower end 301 of the conduit 30 or may be integral 
therewith. 

Referring to Rg. 2a, the conduit 30 with the inflatable 
device 40 and expander device 42 releasably attached 
at or near a lower end thereof, is run into the borehole 
34 to the required setting depth. As can be seen in Rg. 
2a, a lower end 301 of the conduit 30 is radially expand- 
ed (indicated generally at 50) to allow the expander de- 
vice 42 to be located therein. It will be appreciated that 
although Figs 2a to 2d show the inflatable device 40 and 
expander device 42 located at or near the lower end 301 
of the conduit 30, the inflatable device 40 and/or the ex- 
pander device 42 may also be located at or near an up- 
per end of the conduit 30. In this case, the expander 
device 42 is propelled downwardly using, for example, 
the weight of a string, fluid pressure or any other con- 
ventional method. 

[0060] The inflatable device 40 may be of any suitable 
configuration, but is typically a device that has an Inflat- 
able annular balloon-type portion 40b that is mounted 
on an annular ring 40r. The annular ring 40r allows a 
string, wireline or the like to be passed through the in- 
flatable device 40 as required. This is particularly ad- 
vantageous where the inflatable device 40 is positioned 
at the upper end of the conduit 30. 
[0061] Referring to Fig. 2b, the inflatable device 40 is 
inflated to expand the inflatable annular balloon-type 
portion 40b. As the balloon-type portion 40b expands, 
the expandable portion 44 of conduit 30 also expands. 
As can be seen in Rg. 2b, the longitudinal slots 48 widen 
as the portion 44 expands. Portion 44 acts as an anchor 
for the casing 30 and is expanded until it contacts the 
borehole 34, as shown in Fig. 2b. This contact between 
portion 44 and the borehole 34 provides an anchor point 
and/or a seal between the expandable conduit 30 (to 



which portion 44 is attached or integral therewith) and 
the borehole 34. 

[0062] As with the previous embodiment, the expand- 
er device 42 Is then pulled through the expandable con- 
5 duit 30 to radially expand the conduit 30, as shown in 
Fig. 2c. The expander device 42 can be propelled 
through the conduit 30 in any conventional manner. In 
Fig. 2, the expander device 42 is pulled through the con- 
duit 30 using a drill pipe or string 52 that is attached to 
w the expander device 42 in any conventional manner. 
[0063] As the expander device 42 is pulled upwards, 
the upward movement thereof is stopped after a prede- 
termined time or distance, at which point the expander 
device 42 Is lowered until a coupling between the ex- 
1* pander device 42 and the inflatable device 40 latches. 
As with the previous embodiments, the inflatable annu- 
lar balloon-type portion 40b is automatically deflated 
and further upward movement of the expander device 
42 causes the inflatable device 40 also to move upward, 
20 as shown in Rg. 2d. ft should be noted that the upward 
movement of the expander device 42 should only be 
stopped once a sufficient length of conduit 30 has been 
expanded to provide a sufficient anchor. 
[0064] It should also be noted that the portion 44 is no 
25 longer required to anchor the conduit 30 to the borehole 
34 as the expanded conduit 30 (Rgs 2c and 2d) secures 
the conduit 30 to the borehole 34. The friction and/or 
sealing material (where used) can help to provide a re- 
liable anchor for the conduit 30 whilst it is being expand- 
30 ed and also when in use. 

[0065] The expander device 42 is continually pulled 
upwards until the conduit 30 is fully expanded, as shown 
in Rg. 2d. Thereafter, the inflatable device 40 and the 
expander device 42 may be removed from the expand- 
35 able conduit 30 and the borehole at the surface. As 
shown in Rg. 2d, the conduit 30 expands whereby the 
friction and/or sealing material 38 contacts the casing 
36. This provides a tie back to the casing 36 and option- 
ally a seal between the upper (lined) portion of the well- 
40 bore and the lower (lined) borehole 34, depending upon 
the composition of the material 38. 
[0066] With the embodiment shown in Fig. 2, there is 
no pressure exposure to the formation, full bore access 
is still possible, the conduit 30 may be expanded in a 
45 single pass (multiple passes possible) and it may be 
used to anchor and set in an open hole. Additionally, it 
provides a tie back to the casing 36 in a single pass of 
the expander device 42. It should be noted that the 
method described with reference to Fig. 2 is intended to 
so tie back the casing in a single pass, but multiple passes 
and/or expansions are possible. 
[0067] It should also be noted that successive lengths 
of expandable conduit may be coupled to casings or lin- 
ers thereabove using the same method. Thus, the meth- 
55 od(s) described herein may be used to line or case a 
borehole without the use of cement. 
[0068] Referring to Fig. 3, there is shown in sequence 
(Figs 3a to 3d) successive stages of anchoring an ex- 
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^ on ic inserted into the casing 82. l ne ex 
the conduit 80 « mserted ^ ^ rf 

pander „, be ing expanded to 

the device 86. Similar to the 

accommodate the expanu 34 h as the 

prevto us ^^taSb^pted thereto via a 

S P ardefoevice 86 are substantial* the same as the 

previous embodiments^ tnecasing8 owiththein- 
10070] Referring to Fig. 3a, tne cas.n a _ Ynander 
£L*L device 84 attached thereto and the expander 

firsts s **• * 

08 end 801 ol the coeduB SO, me in- 

P 1 1 JZ h, rt is tvoically a device that has an inflat- 

^«n.ii a r rina 84r The annular nng 84r allows a 
ttrino w e ne 0 to be passed through the in- 

Se See 84 as required This is partly a£ ad- 
vantageous where the inflatable device 84 ■ndta*e 
expander device 86 are positioned at the upper end of 

S d Refemng to F.g. 3b, the inflatable device 84 is 
Sd £53 the inflatable annular balloon-type 
ISSiSb* the balloon-type portion 84b expands « 
SSTJ. casing 82, thus providing , an ^n*jr£ 
tween the conduit 80 and the cas.ng 82. This contaci 
Seen the balloon-type portion 84b and the casing 82 
pToXstnanchorpointandyorasealbetweenthecon- 

CJl applied to the conduit 80 by subsequent rrove- 
me7t oHhe conduit 80, that is by pushing or pulhng on 

no SSShe inflatable device 84. However, unlike con- 
ven^ona. s«ps, the inflated b^J^T^ 
less likely to damage the casing. Additionally, the size 
S me batoon-type portion 84b can be chosen whereby 
?r s uSctei!lylarge so as not to lose its grip on the 
c^sirtg 82 even when the inflatable device 84 is moved 

rCThelZn^ce 86 is pulled through the 

as shown in Fig. 3c. The expander device 86 can be 
P^ed through the conduit 80 in any conventual 
manner as with the previous embodiments. 
SET Also, and as with the previous embodiments 
an ou er surface 80s of the conduit 80 can be provided 
wrth a friction and/or sealing material. The f notion and/ 



'mm MdBoe-ly. the conduit «> 

1 effect at this portion of the conduit 80. Ad- 

10 the anchoring ettecrax mis. material can be oro- 

ICd time or distance, 

,w.ro 84 is lowered until the coupling 88 between in« 
a^devS 86 andthe inflatable device 86 latches. 
» ESS toe ^prevtous embodiments, the HH^ bd- 
ton woe PoSon 84b Is automatically deflated and fur- 
Su^movementoftheexpanderdevice^us- 

♦kI inflatable device 84 also to move upward, as 
Rg 3dtshou,d be noted that the upward 
shown m r.9 d d jce m should only be 

expanded to provide a ^nt^chor 

^dstT^^^ 
so Sded to contact the casing 82. Thereafter, the ,n- 
ZSZSZ* 84 and the expander device 86 may be 
removed from the borehole at the surface. 
ro0791 Anchoring and expanding the condurt 80 in this 
wav has the same advantages as in the previous env 
35 SmSit but the Fig. 3 embodiment is designed to an- 
chor and set in cased hole rather than. open Me_ 
moral The method and apparatus * scribed ^ herem 
may be used for a plurality of different ^™" ho, ^ u " C 
tTons relating to the use of expandable condurt. For ex- 

To reauires to be repaired due to damage or the like by 
S: the damaged portion with *Jg£££ 
pandable conduit. They may also be used to tie back to 
the liner or casing, as described herein. 
45 [0081] Thus, there is provided in certain embodimen s 

an apparatus and method of anchoring an expandable 

of certain embodiments provide.numerous advantages 
IS? velnai mechanical anchoring devices.such 
so TslS particularly by reducing the potential damage 
t coTduSs that mechanical slips may cause. Certain 
emSiments of apparatus and methods invoke .he. se 
Tan inflatable device that can either be a) attached d, 
rectly at or near the top or bottom of the expandable con- 
55 S or b) placed within the top or bottom of the expand- 
ed conduit, in a), anchoring forces are generated as 
a resS of friction between the inflatable device and the 
S eLndcondurt.theforcesbeingpassedintothecondurt 
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via the inflatable device. In b), anchoring forces are gen- 
erated by friction between an outer surface of the ex- 
pandable conduit and the second conduit, the forces be- 
ing substantially passed into the second conduit directly 
via the expandable conduit. The outer surface of the ex- 
pandable conduit may be suitably prepared (ie provided 
with a friction enhancing material) to increase the 
strength of the anchor. 

[0082] Modifications and improvements may be made 
to the foregoing without departing from the scope of the 
present invention. 



Claims 



1 . Wellbore lining apparatus, comprising an expanda- 
ble conduit (10) having a first section (10L) and a 
second section (10s), the first section (10L) having 
an enlarged diameter (18) with respect to the sec- 
ond section (10s) t and an expansion tool arranged 
to be at least partially housed within the first section 
(10L), and constructed and arranged to expand at 
least a portion of the diameter of the first section 
(10L). 

2. Wellbore lining apparatus as claimed in claim 1, 
wherein the expansion tool includes afirst expander 
device (1 4) and a second expander device (1 6), the 
f irst expander device (1 4) being arranged to expand 
at least a portion of the first section (10L) of the ex- 
pandable conduit (10), and the second expander 
device (16) being arranged to expand at least a por- 
tion of the second section (10s) of the expandable 
conduit (10). 

3. Wellbore lining apparatus as claimed in claim 2, 
wherein the first and second expander devices (1 4, 
16) are at least partially housed within the first sec- 
tion (10L) prior to expansion thereof. 

4. Wellbore lining apparatus as claimed in claim 2 or 
claim 3, wherein the first expander device (14) is 
radially expandable. 

5. Wellbore lining apparatus as claimed in any of 
claims 2 to 4, wherein the first expander device (1 4) 
is an inflatable device (14). 

6. Wellbore lining apparatus as claimed in claim 5, in- 
corporating sealing means (1 00) between the inflat- 
able device (14) and the expandable conduit (10). 

7. Wellbore lining apparatus as claimed in any of 
claims 2 to 6, wherein the second expander device 
(16) has a outer diameter that is larger than the in- 
ner diameter of the second section (10s). 



claims 2 to 7, wherein the second expander device 
(16) expands at least a part of the expandable con- 
duit (10) by application of an axial force to the sec- 
ond expander device (16). 

5 

9. Wellbore lining apparatus as claimed in any of 
claims 2 to 8, wherein the second expander device 
(16) is an expansion cone. 

10 10. Wellbore lining apparatus as claimed in any preced- 
ing claim, wherein the expander tool has an initial 
largest outer diameter thereof completely disposed 
in the first section (1 0L), and is constructed and ar- 
ranged to expand the outer diameter of the first sec- 
ts tion (1 0L) adjacent the initial largest diameter of the 
expander tool. 



11. Wellbore lining apparatus as claimed in claim 10, 
wherein the expander tool is further constructed 

20 and arranged to expand the first section (1 0L) along 
its entire length. 

12. Wellbore lining apparatus as claimed in any preced- 
ing claim, wherein the first section (44) is slotted 

25 (48). 

13. A method of lining a wellbore, comprising the steps 
of:- 



30 



35 



40 



providing an expandable conduit (10) having a 
first section (10L) and a second section (10s), 
the first section (1 0L) having an enlarged diam- 
eter (18) with respect to the second section 
(10s); 

locating at least a portion of , an expansion tool 
in the first section (1 0L) of the expandable con- 
duit (10), 

locating the expandable conduit (10) within a 
wellbore; and 

expanding at least part of the first section (10L) 
of the expandable conduit (10). 



14. A method according to claim 13, comprising the 
step of applying a radial force to the expandable 

45 conduit (1 0) by inflating the expansion tool. 

1 5. A method according to either of claims 1 3 or 14, in- 
cluding the step of compressing a seal means (1 00) 
between the expansion tool and the expandable 

so conduit (10) to create a fluid-tight seal therebe- 
tween. 

16. A method according to any of claims 1 3 to 1 5, com- 
prising the step of radially expanding at least part 

55 of the first section (10L) by radially expanding at 
least a portion of the expansion tool. 



8. Wellbore lining apparatus as claimed in any of 



17. A method as claimed in any one of claims claim 1 3 
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expander device (16). 
ia A method according to claim 17, comprising the 

(1(te) of the expandable conduit (10). 

19 A method according to claim 18, comprising the 
19 - step of injecting pressurised fluid „ 
* J rim#k*> (1 4) and the second expander de 

Snd expander device (16) in an axial d.rect»n 
KSSdma expansion of »e second section 
(10S) of the expandable conduit (10). ^ 

20 . A method according to claim 18 

weight is applied to the second expander device 
(16) to apply the axial force thereto. 
,1 a method according to claim 18 or 19, wherein a * 
' line , See is applied to move the second expand- 
KSSo 5 ^n axial direction through the ex- 
pandable conduit (10). 
22 A method according to any one of claims 17 to 21, » 
whereat least one of the first and second expand- 
triTces(14 l6)islocatedwithinthefirstsect 1 on 
0 0 t;Se ( ^nning the conduK (10) into the bore- 
hole. 35 

23. A method according to any one of ^ 17 £ 22 
wherein the expander devices (14, 16) are ^tocatefl 
wShin the first section (10L) while running the con- 
duit (10) into the borehole. 4(J 

24. A method according to any one of c*.1SJ.a 
wherein expanding at least a porton of the first sec 
KonTlOL) anchors the conduit (10) within the well- 
bore. 45 

25. A method according to any one of claims ,18 to ,24 
wherein expanding at least a porhon of the first sec 
ton 00L) Places an outside portion of the condurt 

(1 0) into contact with the wellbore. ^ 

26. A method according to any one of 
wherein expanding at least a port.cn «* 

Hon (10L) places an outside port.on of the conduit 
(To) into contact with a surrounding tubular d,s- ^ 
posed in the wellbore. 



EP 1 555 386 A1 




EP 1 555 386 A1 




EP 1 555 386 A1 




EP 1 555 386 A1 




EP 1 555 386 A1 




EP 1 555 386 A1 




EP 1 555 386 A1 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 
EP 05 00 4441 



nn nUMENTS CONSIDERED_ TOj*Ejj§jjy^?L 

I 1 citation ot document with indication, where appropriate, 

Category! of relevant passages 

CP 0 881 354 A (SOFITECH M.V; C0MPAGN1E 
DES SERVICES DOWELL SCHLUMBERGER) 
2 December 1998 (1998-12-82) 

* column 2, lines 15-38 

* column 3, lines 31-39 * 

* column 5, lines 8-15 

* column 5, lines 52-58 ^ 

WO 99/23354 A (HETCALFE PAUL DAVID 
•PETROLINE WELLSYSTEMS LTD (SB)) 
14 May 1999 (1999-05-14) 

* page 7, line 12 - page 8, line 19 

US 5 348 095 A (WORRALL ET AL) 
20 September 1994 (1994-09-20) 

* column 3, lines 5-43 * 

US 3 203 451 A (VINCENT REN1C P) 
31 August 1965 (1965-88-31) 

* column 3, line 56 - column 4, line 15 



Relevant 
tootaim 



1,13 



CLASSIFICATION OF THE 
APPLICATION tM-Ct.Tl 

E21B43/10 
E21B23/01 



1,13 



1-26 



P,A 



1-26 



GB 2 344 606 A (SHELL INT RESEARCH) 
14 June 2000 (2000-06-14) 
* figures lOd-lOe * 



1-26 



TECHNICAL FIELDS 

(lnLCI.7) 



E21B 



8 
3 

•» 

<VI ' 
CD 

8 

n 

? 
2 

S 

LL 
O 
5l 



The present search report has bee n drawn up tor all claims 

Date ct corrptetoo ot the search 

19 April 2005 



Place c! search 

The Hague 



CATEGORY OF CITED DOCUMEhJTS 

X • Mrtjculflriy relevant if taken atone ^ 

Y • particularly relevant if combined with another 

document of the name category 
A : tecruwlogical background 
O : non-written disclosure 
P : Intermediate document 



T ■ theory or prinoiple underlying the Invention 
E ; earfer patent document, but published on. or 

after me Ming date 
D document cited in the application 
L : document cited for other reasons 

i : corresponding 

document 



EP 1 555 386 A1 



mmntt ~ Tft -rue EUROPEAN SEARCH REPORT 
a EuSSS PATENT APPLICATION NO. 



EP 05 00 4441 



^ |aBratottwpatert document* the above-menfcned E.opcan search .port. 
Thie annex lists the paten) ^arruly i Paler* Office EDP file on purpose o« information . 

£ ^^^"t^^a E y ^ «or th~* parties whreh are g^ento pu 19 _ O4 . 2 G05 




Palerrt documerrl 
cited in search report 



EP 0881354 



02-12-1998 



US 
CA 
DE 
DE 
DK 
EP 
NO 
US 



6085838 A 
2234386 Al 
69820153 Dl 
69820153 T2 
881354 T3 
0881354 A2 
982371 A 
RE38578 El 



11-07- 
27-11- 
15-01- 
30-09- 

13- 04' 
02-12 
30-11 

14- 09 



2000 
1998 
•2004 
■2004 
-2004 
-1998 
-1998 
-2004 



W0 9923354 



14-05-1999 



AU 

AU 

CA 

DE 

DE 

EP 

WO 

NO 

US 

US 



740328 B2 
9753598 A 
2308180 Al 
69806494 Dl 
69806494 T2 
1027526 Al 
9923354 Al 
20001956 A 
2002189818 Al 
6454013 Bl 



01-11-2001 
24-05-1999 
14-05-1999 
14-08-2002 
20-02-2003 

16-08-2000 
14-05-1999 

19-06-2000 
19-12-2002 
24-09-2002 



US 5348095 



20-09-1994 



AU 

AU 

CA 

DE 

DE 

DK 

WO 

EP 

JP 

JP 

NO 

NZ 

OA 

RU 

SG 



670948 B2 
4324493 A 
2137560 Al 
69306110 Dl 
69306110 T2 
643794 T3 
9325799 Al 
0643794 Al 
7507610 T 
3441072 B2 
944721 A 
253124 A 
10117 A 
2103482 CI 
46560 Al 



08-08-1996 

04- 01-1994 
23-12-1993 
02-01-1997 

05- 06-1997 
05-05-1997 

23- 12-1993 
22-03-1995 

24- 08-1995 

25- 08-2003 
07-12-1994 
27-02-1996 
18-12-1996 
27-01-1998 
20-02-1998 



£'3263451 A 31-08-1965 US 



3179168 A 
3203483 A 



20-04-1965 
31-08-1965 



GB 2344606 



14-06-2000 



en 

3 

c 

il_ 

U- 1 

O 

Si For 



AU 

AU 

AU 

BR 

CA 

DE 

GB 



767364 B2 
5933599 A 
2004200246 Al 
9906143 A 
2292171 Al 
19958399 Al 
2380213 A ,B 



06- 11- 
08-06- 
19-02- 
05-09- 

07- 06- 
13-07 
02-04 



2003 
2000 
-2004 
-2000 
-2000 
-2000 
-2003 



EP 1 555 386 A1 



AKiMPY TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 05 00 4441 



Patent document 
cited in search report 




Publication 
date 



GB 2344606 



GB 2380214 A ,B 
GB 2380215 A ,B 
N 0 995991 A 

US 2002189816 Al 
US 6263966 Bl 
US 2003098154 Al 
US 2003094278 Al 
US 2003094279 Al 
US 2003056949 Al 
US 2003121558 Al 
US 2003173090 Al 
US 2004045616 Al 
US 6497289 Bl 
US 2004118574 Al 
US 6823937 Bl 
US 6575240 Bl 
US 6640903 Bl 
US 6604763 Bl 
US 6557640 Bl 
US 2804262014 Al 
US 2004188099 Al 
US 2004182569 Al 
US 2001047870 Al 
US 2001047866 Al 
US 2001045289 Al 
US 2005011641 Al 
US 2005045324 Al 
US 2005028988 Al 
US 2005045341 Al 
US 2005039928 Al 
US 2002060068 Al 
US 2002050360 Al 
US 2002060078 Al 
US 2002040787 Al 
US 2002060069 Al 



02-04-2003 
02-04-2003 
08-06-2000 
19-12-2002 

24-07-2001 
29-05-2003 
22-05-2003 
22-05-2003 
27-03-2003 

03- 07-2003 
18-09-2003 

11- 03-2004 
24-12-2002 
24-06-2004 
30-11-2004 
10-06-2003 

04- 11-2003 

12- 08-2003 
06-05-2003 
30-12-2004 
30-09-2004 
23-09-2004 
06-12-2001 
06-12-2001 

29-11-2001 
20-01-2005 

03-03-2005 

10- 02-2005 
03-03-2005 
24-02-2005 
23-05-2002 
02-05-2002 
23-05-2002 

11- 04-2002 
23-05-2002 



CD 
10 

z 



